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In the title compound, [Mo(C34H 5 4N 2 0 2 )0 2 ] CHCl 3 , the 
molybdenum(VI) ion exhibits a c/s-dioxide distorted octa- 
hedral geometry. Two anionic phenolate O-atom donors and 
two neutral N-atom donors of the ligand are trans and cis, 
respectively. The Mo=0 bond lengths and the 0=Mo=0 
bond angle are typical for six-coordinated dioxomolyb- 
denum(VI) complexes. The Mo— N bond lengths are longer 
than 2.30 A, as expected for a trans 0=Mo— N structure. 

Related literature 

For molybdenum coordination complexes as catalysts, see: 
Wong et al. (2010); Rappe & Goddard (1982). For the synth- 
esis of the ligand, see: Tshuva et al. (2001). For incorporation 
of the molybdenum center into redox enzymes, see: Tucci et al. 
(1998); Schultz et al. (1993). For spectroscopic and NMR data, 
see: Lehtonen et al. (2006). For related structures, see: 
Hinshaw et al. (1989); Lehtonen & Sillanpaa (2005). 




CHCI, 



Orthorhombic, Pnal^ 
a = 24.3475 (10) A 
b = 13.9748 (6) A 
c = 11.0267 (4) A 
V = 3751.9 (3) A 3 

Data collection 

Bruker MWPC area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T min = 0.184, r m „ = 0.904 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.078 
S = 1.00 
5548 reflections 
421 parameters 
1 restraint 



0.031 



Cu Ka radiation 
ii = 5.12 mm -1 
T = 110 K 

0.50 x 0.20 x 0.02 mm 



79926 measured reflections 
5548 independent reflections 
5061 reflections with / > 2cr(/) 
Ka,, = 0.081 

0 m „ = 60.o° 



H-atom parameters constrained 
Ap max = 0.81 e A~ 3 
Ap mi „ = -0.51 e A~ 3 
Absolute structure: Flack (1983), 

2649 Friedel pairs 
Flack parameter: 0.000 (9) 



Experimental 

Crystal data 

[Mo(C M H 54 N 2 0 2 )0 2 ] ■ CHC1 3 



Data collection: FRAMBO (Bruker, 1999); cell refinement: 
FRAMBO; data reduction: SAINT (Bruker, 2004); program(s) used 
to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JJ2100). 
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(4,4\6,6'-Tetra-tert-butyl-2,2'-{[2- 

(dimethylamino)ethyl]nitrilobis(methylene)}diphenolato)dioxidomolybdenum(VI) chloroform 
monosolvate 

X. Lei and N. Chelamalla 
Comment 

Molybdenum coordination complexes have attracted considerable attention because they can catalyze a variety of chemical 
reactions such as olefin epoxidation (Wong et al. 2010) and olefin metathesis (Rappe & Goddard, 1982) reactions. In addi- 
tion, molybdenum is also a necessary element in diverse biological systems whereby the molybdenum center is incorporated 
into various redox enzymes such as DMSO reductase (Tucci et al. 1998) and xanthine oxidase (Schultz et al. 1993). A 
number of related dioxomolybdenum(VI) complexes with tetradentate ligands have been reported (Hinshaw et al. 1989; 
Lehtonen & Sillanpaa, 2005). 

1 1 3 

While the X-ray structure of the title compound is described here, its synthesis, IR, and H & C NMR data have been 
reported (Lehtonen et al. 2006). The title complex contains one crystallographically unique molybdenum ion in a cw-dioxo 

2+ 

distorted octahedral geometry. The aminobis(phenolate) moiety is coordinated to the M0O2 unit as a tripodal tetradentate 
ligand though two anionic phenolate oxygen donors {trans to each other) and two neutral nitrogen donors (cis to each other). 
The Mo=0 bond lengths (1.702 (2) and 1.702 (3) A for Mo=03 and Mo=04, respectively) and the 0=Mo=0 bond angle 
(108.33 (13)°) are typical for six-coordinated dioxomolybdenum(VI) complexes. The bond lengths of Mo — Nl and Mo — N2 
are 2.392 (3) and 2.422 (3) A, respectively, both of which are > 2.30 A as expected for the trans 0=Mo — N structure as 
well as a distorted octahedral geometry. 

Experimental 

To a solution of 0.52 g (1.00 mmol) of 6,6'-(2-(dimethylamino)ethylazanediyl)bis(methylene)bis(2,4-di-tert-butylphenol) 
(Tshuva et al. 2001) in 10 ml of CH 2 C1 2 and 10 ml of CH3OH was added 0.33 g (1.06 mmol) of Mo0 2 (acac) 2 . The resulting 
orange solution was stirred overnight at room temperature. The yellow solid (0.61 g) was collected by filtration and washed 
with cold methanol. Single crystals suitable for X-ray diffraction were obtained by recrystallization from CHCl3/hexanes. 

Refinement 

All non-hydrogen atoms were refined with anisotropic thermal parameters. The hydrogen atoms bound to carbon atoms 
were placed in idealized positions and constrained to ride on their parent atoms, with d(C — H) = 0.95-1.00 A, C/i S0 (H) = 
1.2£/ e q(C). The number of Friedel pairs used for absolute structure refinement is 2649. 
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Figures 




Fig. 1. A view of the molecular structure. Ellipsoids are drawn at the 30% probability level. 
Hydrogen atoms were omitted for clarity. 



(4,4',6,6'-Tetra-ferf-butyl-2,2 l -{[2- 

(dimethylamino)ethyl]nitrilobis(methylene)}diphenolato)dioxidomolybdenum(VI) chloroform monosolvate 



Crystal data 

[Mo(C 3 4H54N 2 02)0 2 ]-CHCl3 
M r = 770.10 
Orthorhombic, Pna2\ 
Hall symbol: P 2c -2n 
a = 24.3475 (10) A 
b = 13.9748 (6) A 
c= 11.0267 (4) A 

V= 3751.9 (3) A 3 
Z=4 



F(000)= 1616 

D x = 1.363 MgrrT 3 

Cu £a radiation, X = 1.54178 A 

Cell parameters from 9879 reflections 

6 = 3.6-62.7° 

(j. = 5.12 mm 1 

T= 110 K 

Plate, yellow 

0.50 x 0.20 x 0.02 mm 



Data collection 



Bruker MWPC area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
J min = 0.184, T max = 0.904 
79926 measured reflections 



5548 independent reflections 
5061 reflections with / > 2a(7) 

#in t = 0.081 

e ma x = 6o.o°, e min = 4.8° 

h = -27->27 

fc = -15-»15 
/=-12-»12 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2o{F 2 )} = 0.031 



wR(F z ) = 0.078 

5= 1.00 

5548 reflections 

421 parameters 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w= l/[0 2 CFo 2 ) + (0.054P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/0) max = 0.001 

Ap m ax = 0.81 e A~ 3 

Ap mi „ = -0.51 e A -3 
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1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Absolute structure: Flack (1983), 2649 Friedel pairs 
Flack parameter: 0.000 (9) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and i?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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